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Abstract 
Background: Although impulsive personality traits have been well implicated in substance use 
disorder (SUD) risk, little work has established how specific impulsive personality traits 
influence and are influenced by SUD psychotherapy outcomes. The purpose of this meta-
analysis was to quantitatively review existing work to examine 1) how impulsive personality 
traits affect SUD psychotherapy outcomes and 2) reductions in impulsive personality traits 
during SUD psychotherapy.  
Methods: Studies were identified by conducting a comprehensive review of the literature. 
Results: For aim one (k =6), significant effects were found for lack of premeditation (g=0.60, 
SE=0.30, 95% CI 0.01 to 1.20; z=1.99, p = .05) and negative urgency (g=0.55, SE=0.17, 95% CI 
0.22 to 0.88, z=3.30, p=.001), with trait scores related to poorer SUD psychotherapy outcomes. 
For aim two (k = 10), decreases in sensation seeking (g=-0.10, SE=0.05, 95% CI -0.20 to 0.004; 
z=-1.88, p=.02) and negative urgency (g=-0.25, SE=0.14, 95% CI -0.53 to 0.03; z=-1.75, p=.03) 
during SUD psychotherapy were significant.  
Conclusions: Overall, our quantitative synthesis suggests that lack of premeditation and negative 
urgency are related to poorer SUD psychotherapy outcomes. Although negative urgency and 
sensation seeking are decreasing during SUD psychotherapy, the magnitude of the change is 
quite small. Overall, we suggest that the measurement and targeting of impulsive personality 
traits in psychotherapy has strong potential to improve clinical outcomes across SUDs and a 
wide range of clinical problems and disorders.  
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1. Introduction 
Substance use disorders (SUDs) are a major public health concern, with approximately 
one out of ten deaths in individuals aged 20-64 attributable to alcohol use (CDC, 2013). In 
addition, there have been substantial increases in drug overdoses of heroin (600% increase) and 
cocaine (42% increase; CDC, 2015) since 2001. There are evidence-based treatments for SUDs; 
however, over 50% of individuals continue to meet criteria for a SUD at follow-up (one to five 
years; White, 2012). Although research has established that impulsive personality traits are 
strongly related to SUD risk (e.g., Coskunpinar et al., 2013; VanderVeen et al., 2016), little work 
has begun to integrate this risk factor into treatment design and evaluation. The goals of the 
current review were to examine 1) how impulsive personality traits affect SUD psychotherapy 
treatment outcomes and 2) how impulsive personality traits might decrease during SUD 
psychotherapy.  
Research indicates that impulsivity is composed of 1) behavioral impulsivity and 2) 
impulsive personality (Cyders and Coskunpinar, 2011). Both behavioral and personality models 
of impulsivity are related to substance use (Sharma et al., 2014); however, meta-analytic findings 
indicate the strength of the relationship between these two constructs is small (r=0.10; Cyders 
and Coskunpinar, 2011), suggesting they are better conceptualized as different constructs. We 
examined only impulsive personality, using the UPPS-P impulsive personality model (Lynam et 
al., 2007). We chose to focus our review solely on impulsive personality because 1) previous 
work has addressed how behavioral impulsivity influences SUD psychotherapy (e.g., Stevens et 
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al., 2014) and 2) impulsive personality has been well established as a risk factor for the 
development of SUDs (e.g., Littlefield et al., 2012; Guller et al., 2015), as well as the 
continuation of substance use (e.g., Littlefield et al., 2009).  
We conceptualized impulsive personality using the UPPS-P (Lynam et al., 2007), which 
assesses impulsive personality through five separate, though related, impulsive personality traits: 
1) negative urgency, or a disposition to act rashly in response to negative affect, 2) positive 
urgency, or a disposition to act rashly in response to positive affect, 3) lack of perseverance, or 
difficulties seeing tasks through completion, 4) lack of premeditation, or acting before thinking, 
and 5) sensation seeking, or seeking out novel and/or exciting experiences.  
Separable UPPS-P impulsive personality traits are also differentially related to varying 
substance use outcomes. For example, negative and positive urgency are most highly related to 
problematic alcohol use, negative urgency and lack of premeditation are most highly related to 
alcohol dependence, and lack of perseverance is most highly related to drinking quantity 
(Coskunpinar et al., 2013). Overall, higher impulsive personality trait scores correspond to 
higher quantities of substance use (e.g., Littlefield and Sher, 2010). Importantly, research 
indicates that impulsive personality developmentally precedes substance use (e.g., Littlefield et 
al., 2012; Guller et al., 2015) and is likely a prime risk factor for SUDs.  
Recently, researchers have proposed that impulsive personality traits do not just serve as 
a risk factor for the development of SUDs, but that impulsive personality traits are related to 
poorer SUD treatment outcomes as well (Loree et al., 2015). Some initial research has found that 
higher impulsive personality is related to less substance use change pre- to post-treatment 
(Cimini et al., 2009); however, other research has failed to find a significant relationship between 
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impulsive personality and alcohol use relapse (Müller et al., 2008; Czapla et al., 2016) or has 
found lower rates of relapse in individuals higher in impulsive personality (Papachristou et al., 
2014). We propose that impulsive personality traits serve as a risk factor for poor SUD treatment 
outcomes (see Figure 1) because impulsive personality traits influence substance use both 
directly and indirectly, and if they are unchanged in treatment, this leaves one at higher risk for 
poor treatment outcomes or relapse.  
 A growing body of literature aims to discern if current SUD psychotherapy is related to 
decreases in impulsive personality traits; however, there are discrepant findings, with some 
research finding significant decreases in impulsive personality trait scores pre- to post-treatment 
(Irwin and Stoner, 1991) and others failing to find significant changes (Aklin et al., 2009; Dib-
Goncalves et al., 2014).  
There is evidence that personality can change through treatment (e.g., Zapolski and 
Smith, 2016); however, many SUD psychotherapies target factors that mediate the relationship 
between impulsive personality traits and substance use (e.g., coping motives, benefit perceptions, 
and self-efficacy; e.g., Kiluk et al., 2010; Witkiewitz et al., 2012; Magill et al., 2015) and few 
directly target impulsive personality traits (e.g., Zapolski and Smith, 2016). Changing 
mechanisms, but not the more distal factor of impulsive personality, leaves one at risk for poorer 
outcomes through a number of other mechanisms of impulsive personality’s influence on 
substance use. Taken together, it appears that SUD psychotherapy tends to target the more 
proximal factors of substance use (e.g., self-efficacy, coping), while little attention has been 
given to more distal, likely underlying, factors, such as impulsive personality traits. 
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 Importantly, much of this previous work has been done in small samples, as treatment 
studies are expensive and highly time consuming, making the robustness of any one study 
finding of questionable reliability. Therefore, we quantitatively reviewed and synthesized this 
existing work in order to produce a more robust determination of how impulsive personality 
traits might influence, and be influenced by, SUD psychotherapy. This review allows for more 
confidence in the findings of this program of research than would be allowed by reviewing each 
study in isolation. The main aims of the present meta-analysis are to examine 1) how UPPS-P 
traits affect SUD psychotherapy outcomes and 2) reductions in UPPS-P traits during SUD 
psychotherapy.  
2.0 Methods 
2.1 Literature Search 
Articles were identified through: 1) Key word searches in Medline, PsychInfo, EMBase 
and PsychArticles, based on an exhaustive combination of the following keyword groups: a) 
impuls*, sensation seeking, urgen*, persever* or premeditat*, b) substance, alcohol, drinking, 
heroin, opi*, *amphetamine, cocaine, stimulant, cannabis, or marijuana, and c) treatment; 2) e-
mail alerts; 3) reference sections of identified articles; 4) forward searches of identified articles, 
and 5) poster abstracts from the 2016 Research Society on Alcoholism Annual Meeting and 
Conference. Study authors were contacted in cases of missing information.  
2.2 Inclusion and Exclusion Criteria 
Inclusion criteria for both study aims were: 1) report findings of an SUD psychotherapy 
treatment led by a professional (i.e., the treatment of SUD through psychological intervention 
performed under the supervision a psychotherapist, including doctoral or master’s level 
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clinicians, psychiatric nurses, medical doctors, and students in these fields presumed to be 
trained in administering psychotherapy) and 2) report pre-treatment self-report measures of 
impulsive personality that map onto the UPPS-P framework (Lynam et al., 2007) and are at least 
two items long.  
The UPPS-P (Lynam et al., 2007) provides a synthesis of impulsive personality measures, 
making the UPPS-P framework ideal for meta-analysis (e.g., Coskunpinar et al., 2013; Dir et al., 
2014; VanderVeen et al., 2016). We included all measures in the analyses that 1) were self-report 
scales included in the original factor analysis performed to create the UPPS-P, or 2) after item 
inspection, appeared to tap into one of the UPPS-P traits. Two studies reported findings using an 
impulsive personality scale not identified a priori (TCU Adolescent Screening and Assessment 
Package; Knight et al., 2014; Difficulties in Emotion Regulation Scale, Gratz and Roemer, 
2004); two raters independently reviewed the scales and classified the scale onto a specific 
UPPS-P trait (inter-rater reliability r=1). 
An additional inclusion criterion for question one was the reporting of pre- and post-
treatment measures of substance use, including frequency, rate, or a dichotomous outcome (e.g., 
abstinence vs. relapse). An additional inclusion criterion for question two was the reporting of a 
post-treatment self-report measure of impulsive personality that maps onto the UPPS-P 
framework (Lynam et al., 2007). Studies were excluded from both question one and two if 
impulsive personality traits were not assessed. Included studies were coded by one author, and a 
subset of included studies were coded by a second author (40%). Any discrepancies in coding 
were resolved prior to data analysis.   
2.3 Meta-Analytic Method 
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For study aim one, Cohen’s d was used to examine individual effect sizes for the 
relationship between pre-treatment impulsive personality and SUD treatment outcome for each 
UPPS-P trait. The term “treatment outcome” in the present meta-analysis was either 1) a 
dichotomous outcome of abstinence or relapse or 2) a continuous measure of substance use at the 
end of treatment, controlling for baseline level of substance use. Cohen’s d was computed for 
each UPPS-P trait and then converted to bias-corrected Hedge’s g using Comprehensive Meta-
Analysis (CMA) Version 3.3.07 software. Effect sizes were coded so that positive values 
indicate that higher pre-treatment impulsive personality trait scores were associated with higher 
substance use scores (or relapse) post-treatment.  
For study aim two, paired-samples d was used to examine individual effect sizes for the 
change in impulsive personality pre- to post- SUD psychotherapy for each UPPS-P trait 
(Borenstein et al., 2009). Raw means and standard deviations, correlations between pre- and 
post-scores, and sample sizes were entered into CMA, which computed paired samples d in 
accordance with formulas provided by Borenstein and colleagues (2009). For studies that did not 
report the correlation between pre- and post-impulsive personality scores, and that data were not 
obtained from authors, a correlation of r=0.50 was used (Borenstein et al., 2009). Paired-samples 
d was then converted to bias-corrected Hedge’s g for each UPPS-P trait using CMA. Effect sizes 
were coded so that positive values indicated increased impulsive personality trait scores from 
pre- to post-treatment. For each study aim, a random-effects model was used to account for 
between study variance, in addition to within study error. Each effect size was weighted by its 
inverse variance weight. For exploratory analyses, fixed effect models were used for instances in 
which k ≤ 3, as between study variance for small sample sizes is difficult to estimate, and often 
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computed as zero (Borenstein et al., 2009). We corrected for multiple effect sizes from the same 
sample by using the aggregate approach (i.e., taking the average effect size for each sample; 
Borenstein et al., 2009; Card, 2012); however, this approach reduces some variability in the 
effect sizes and assumes correlations between effect sizes (Card, 2012).  
CMA was used to quantify 1) the effect size of the relationship between pre-treatment 
UPPS-P impulsive personality traits and SUD treatment outcome and 2) the effect size of the 
change in UPPS-P impulsive personality traits pre- to post- SUD psychotherapy.  
A mean effect size was computed and a follow-up z-test was conducted using CMA to 
determine the significance of the mean effect size. For aim one, z-scores were interpreted using a 
two tailed significance test, and for aim 2, z-scores were interpreted using a one tailed 
significance test (H1: UPPS-P trait reduction pre to post treatment). Significance was determined 
on the p < .05 level for each study aim and effects were also interpreted in accordance with 
Cohen’s (1992) guidelines for small (g=0.20), medium (g=0.50), and large (g=0.80) effects. A 
fail-safe N analysis was conducted for statistically significant effects to estimate the number of 
studies with null findings required to reduce the summary effect to non-significance. For each 
study aim, the I2 index, computed using CMA, was used to quantify the degree of heterogeneity 
in effect sizes, or the variability in effect sizes caused by true heterogeneity between samples 
(Huedo-Medina et al., 2006).  
3.0 Results  
3.1 Study Aim One 
Of the 40 studies meeting initial inclusion criteria (Figure 2), 14 studies were excluded 
because they did not measure substance use outcomes. Of the remaining 26 studies, 6 provided 
Impulsive personality traits and substance use treatment outcomes 10 
 
 
 
all data on the relationship between impulsive personality and substance use treatment outcome. 
The authors of the remaining 20 studies (6 studies by the same author) were contacted for 
missing data, and 6 responded (total k=12). From the remaining 12 studies, 6 studies only had 
data on a broad measure of impulsive personality that did not tap into individual UPPS-P traits 
(e.g., BIS-11 total score). The final sample was composed of six studies. Four effects were 
reported for negative urgency and 5 effects were reported for lack of premeditation. No effects 
were reported for the remaining UPPS-P traits. 
3.1.1 Lack of Premeditation (k=5). The total sample size for the relationship between pre-
treatment lack of premeditation and SUD treatment outcome was N=537 (Mean=107.4, 
SD=39.16). Sample size, gender, age, and time to treatment follow-up were all approximately 
normally distributed (skewness -0.76 to 0.30; kurtosis -2.48 to -0.34). Mean percent female was 
14.46% (SD=14.84%, range 0-33%), mean age was 35.15 (SD=7.71, range 26.1-44.98), and 
mean time to treatment follow-up was 237.25 days (SD=177.88, range 0-365 days). 
The weighted mean effect size for the relationship between pre-treatment lack of 
premeditation and SUD treatment outcome (k=5) was medium, Hedges g=0.60 (SE=0.30; 95% 
CI 0.01-1.20), and the effect was statistically significant, z=1.99, p=.05, indicating that lower 
pre-treatment lack of premeditation scores were associated with better SUD treatment outcomes 
(Fail-safe N=27). The I2 Index of effect size heterogeneity was significant, I2=82.52, p<.001, 
indicating that a significant proportion of variability in effect sizes was due to between study 
variation.   
3.1.2 Negative Urgency (k=4). The total sample size for the relationship between pre-
treatment negative urgency and SUD treatment outcome was N=435 (Mean=96, SD=34.94). 
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Sample size, gender, age, and time to treatment follow-up were all approximately normally 
distributed (skewness -0.85 to 1.30; kurtosis -1.29 to 1.21). Mean percent female was 13% 
(SD=17.93%, range 0-38%), mean age was 30.24 (SD=11.04, range 18.8-44.98), and mean time 
to treatment follow-up was 228.13 days (SD=177.88, range 0-365 days). 
The weighted mean effect size for the relationship between pre-treatment negative 
urgency and SUD treatment outcome (k=4) was medium, Hedges g=0.55 (SE=0.17; 95% CI 
0.22-0.88), and the effect was statistically significant, z=3.30, p=.001, indicating that lower pre-
treatment negative urgency scores were associated with better SUD treatment outcomes (Fail-
safe N=19). The I2 Index of effect size heterogeneity was significant, I2=60.78, p=.05, indicating 
that a significant proportion of variability in effect sizes was due to between study variation.   
3.2 Study Aim Two 
Of the 40 studies meeting initial inclusion criteria (Figure 2), 26 studies were excluded 
because they did not measure post treatment impulsive personality. Of the remaining 14 studies, 
6 provided all data on the relationship between pre and post treatment impulsive personality. The 
authors of the remaining 8 studies were contacted for missing data, but none responded; 
however, these studies were only missing pre and post treatment impulsive personality 
correlations, and correlations for these studies were estimated as r=0.50 (Borenstein et al., 2009). 
From the remaining 14 studies, 4 studies only had data on a broad measure of impulsive 
personality that did not tap into individual UPPS-P traits (e.g., BIS-11 total score). The final 
sample was composed of 10 studies, with 5 studies having estimated pre and post treatment 
impulsive personality correlations. Four effects were reported for sensation seeking, 7 effects 
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were reported for negative urgency, 8 effects were reported for lack of premeditation, 3 effects 
were reported for lack of perseverance, and 3 effects were reported for positive urgency. 
The studies with estimated (r=0.50) versus reported (r=0.51, range 0.27 to 0.70) 
correlations between pre and post treatment impulsive personality did not differ on any study 
characteristics.  
3.2.1 Sensation Seeking (k=4). The total sample size for the relationship between pre and 
post treatment sensation seeking was N=303 (Mean=75.75, SD=59.17). Sample size, gender, and 
age were all approximately normally distributed (skewness -1.03 to 1.73; kurtosis -2.14 to 2.10). 
Mean percent female was 47.07% (SD=11.20%, range 40-60%), and mean age was 33.08 
(SD=10.72, range 18.3-44. The weighted mean effect size of the change in sensation seeking pre- 
to post- SUD treatment (k=4) was small, Hedges g=-0.10 (SE=0.05; 95% CI -0.20-0.004), and 
the effect was statistically significant, z=-1.88, p=.02. The I2 Index of effect size heterogeneity 
was non-significant, I2=0, p=.64.   
3.2.2 Lack of Premeditation (k=8). The total sample size for the relationship between pre 
and post lack of premeditation was N=507 (Mean=63.38, SD=86.20). Sample size, gender, and 
age were all approximately normally distributed (skewness -1.25 to 2.27; kurtosis 1.19 to 5.33). 
Mean percent female was 45.63% (SD=31.29%, range 17-100%), and mean age was 33.29 
(SD=8.24, range 16.19-44. The weighted mean effect size of the change in lack of premeditation 
pre- to post- SUD treatment (k = 8) was small, Hedges g=-0.16 (SE=0.14; 95% CI -0.44-0.12), 
and the effect was not statistically significant, z=-1.12, p=0.12. The I2 Index of effect size 
heterogeneity was significant, I2=86.53, p<.001, indicating that a significant proportion of 
variability in effect sizes was due to between study variation.   
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3.2.3 Negative Urgency (k=7). The total sample size for the relationship between pre and 
post treatment negative urgency was N=466 (Mean=66.57, SD=92.60). Sample size, gender, and 
age were all approximately normally distributed (skewness -1.56 to 2.10; kurtosis 1.33 to 4.46). 
Mean percent female was 51.423% (SD=31.19%, range 17-100%), and mean age was 33.89 
(SD=8.70, range 16.19-44). The weighted mean effect size of the change in negative urgency 
pre- to post- SUD treatment (k = 7) was small, Hedges g=-0.25 (SE = 0.14; 95% CI -0.53-0.03), 
and the effect was statistically significant, z=-1.75, p=.03. The I2 Index of effect size 
heterogeneity was significant, I2=82.58, p<.001, indicating that a significant proportion of 
variability in effect sizes was due to between study variation. 
3.2.4 Lack of Perseverance (k=3). The total sample size for the relationship between pre 
and post treatment lack of perseverance was N=156 (Mean=96, SD=34.94). Sample size and age 
(gender not computed, k=2 reported) were approximately normally distributed (skewness .90 and 
1.73, respectively; kurtosis not computed). Mean percent female was 50.20% (SD=13.86%, 
range 40-60%), and mean age was 38 (SD=5.20, range 35-44). The weighted mean effect size of 
the change in lack of perseverance pre- to post- SUD treatment (k = 3) was small, Hedges g=-
0.23 (SE=0.17; 95% CI -0.57-0.11), and the effect approached statistical significance, z=-1.33, 
p=.08. The I2 Index of effect size heterogeneity was significant, I2=74.87, p=.01, indicating that a 
significant proportion of variability in effect sizes was due to between study variation. 
3.2.5 Positive Urgency (k=3). The total sample size for the relationship between pre and 
post treatment positive urgency was N=321 (Mean=135.33, SD=114.89). Sample size and age 
(gender not computed, k=2 reported) were approximately normally distributed (skewness 1.28 
and -1.73, respectively; kurtosis not computed). Mean percent female was 50.20% (SD=13.86%, 
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range 40-60%), and mean age was 28.73 (SD=10.86, range 16.19-35). The weighted mean effect 
size of the change in positive urgency pre- to post- SUD treatment (k = 3) was small, Hedges 
g=0.04 (SE=0.05; 95% CI -0.05-0.17), and the effect was not statistically significant, z=0.47, 
p=.30. The I2 Index of effect size heterogeneity was non-significant, I2=21.74, p=0.28. 
4. Discussion 
Research has highlighted impulsive personality as an important risk factor for substance 
use risk. However, limited research has extended these findings to clinical practice. First, present 
meta-analytic findings suggest that higher lack of premeditation and negative urgency are related 
to poorer SUD treatment outcomes. A significant amount of literature supports that negative 
urgency and lack of premeditation are related to substance use risk (e.g., Coskunpinar et al., 
2013; VanderVeen et al., 2016), and further, may developmentally precede substance use 
(Littlefield et al., 2012; Guller et al., 2015). Thus, it is not surprising that the relationship 
between these traits and substance use extends to the treatment process as well, with higher 
levels of these traits potentially impeding substance use change.  
Findings suggest there is a need to assess negative urgency and lack of premeditation in 
SUD psychotherapy, particularly prior to treatment planning. Well established research supports 
the assessment and tracking of other factors that may hamper substance use change in treatment, 
including motivation for change (e.g., Annis et al., 1996) and coping skills (e.g., Rohsenow et 
al., 2000), which are then integrated into treatment planning and goal setting. Thus, the 
cumulative research findings we reviewed suggest that negative urgency and lack of 
premeditation should be assessed as factors that may affect SUD treatment outcome and should 
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be integrated into treatment planning. We propose that this would improve case 
conceptualization, treatment planning, and treatment outcomes.  
Second, present findings indicate that negative urgency and sensation seeking decrease 
during SUD treatment; however, importantly, these decreases are quite small. Although it could 
not be assessed in the current study, it is possible that the small nature of reduction in impulsive 
personality traits in SUD psychotherapy might explain documented poor treatment outcomes. 
This suggests viability of the theory that at the end of treatment, even if substance use is 
decreased, clients may be left with impulsive tendencies that impart risk for subsequent 
substance use or relapse (dotted line in Figure 1). Of course, due to the meta-analytic method of 
the current study and the nature of existing studies in this area of research, there were no 
comparison groups, so it is not clear that these found reductions in negative urgency and 
sensation seeking are due to something related specifically to SUD psychotherapy. These traits 
tend to be quite stable without intervention across similar time periods as were used in many of 
the reviewed studies (e.g., Cyders and Smith, 2007; Cyders et al., 2009), suggesting that these 
changes could be related to treatment intervention. Regardless of the cause of these changes, they 
are quite small. If reducing negative urgency and sensation seeking would help SUD treatment, 
our review suggests that current SUD psychotherapies are not reducing these tendencies well, 
which might limit treatment outcomes. 
It is important to note that, in most cases, research examining changes in impulsive 
personality across SUD treatment is likely conducted on the assumption that reducing impulsive 
personality is important for better treatment outcomes. Some research indicates that decreases in 
impulsive personality are related to decreases in alcohol use one year later (Blonigen et al., 2011; 
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Blonigen et al., 2013), providing promising support for impulsive personality as a mechanism of 
substance use change, although, not surprisingly, these same decreases in impulsive personality 
were also related to changes in self-efficacy to resist drinking, emotional coping, and social 
support (Blonigen et al., 2011; Blonigen et al., 2013). At the same time, whether or not impulsive 
personality is related to changes in substance use following SUD treatment, high levels of 
impulsive personality are problematic for a host of risk taking behaviors (e.g., Coskunipar et al., 
2013; Dir et al., 2014; VanderVeen et al., 2016). Impulsive personality traits have been well 
studied as a transdiagnostic phenotype, serving as important predictors and risk factors for eating 
disorders (e.g., Pearson et al., 2015), gambling disorders (e.g., Savvidou et al., 2017), non-
suicidal self-injury and suicidality, aggression, antisocial personality disorder, borderline 
personality disorder (Berg et al., 2015), and sexual risk taking (Dir et al., 2014), to name a few. 
Negative urgency in particular is a notable trait of clinical risk that is a prime point of 
intervention (e.g., Cyders et al., in press). Because impulsive personality imparts risk for a wide 
range of addictive problems, targeting and reducing impulsive personality could benefit a 
multitude of clinical disorders, including gambling disorders, Attention Deficit/Hyperactivity 
Disorder, and Borderline Personality Disorder, among others, many of which are comorbid with 
SUD. This is in contrast to many current treatment models that focus on more specific cognitions 
or beliefs related to each behavior type.  
Reductions in impulsive personality are related to reductions in substance use across the 
lifespan, making it plausible that such changes in impulsive personality may be a mechanism of 
substance use change in SUD treatment. The phenomenon of “maturing out” (Winick, 1962) of 
substance use posits that as individuals age, particularly into their 20’s and 30’s, substance use 
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decreases, with such substance use decreases attributable to shifting role changes, such as 
entering the workforce (Gotham et al., 1997). Findings indicate that role changes are not the sole 
mechanisms by which substance use is reduced and that decreases in impulsive personality 
longitudinally predict decreases in substance use, above and beyond role changes (e.g., marriage, 
having children; Littlefield et al., 2009). Further, as individuals age into their 20’s, role changes 
become less predictive of changes in substance use and personality traits (e.g., disinhibition) 
become more predictive of substance use change (Lee et al., 2015). Thus, as impulsive 
personality traits persist into adulthood, so does substance use.  
We propose that the current state of the literature suggests that being more purposeful in 
intervening on impulsive personality could improve SUD treatment. Although specific impulsive 
personality targeted interventions based on the UPPS-P model have not been largely 
investigated, there are recommendations for interventions and some emerging work suggests 
success of this approach. For example, strategies for intervening upon negative urgency may 
include conducting functional analyses of behavioral patterns in line with acting rashly in 
response to negative emotion, relaxation training, and distress tolerance (Zapolski et al., 2010a). 
Further, recent findings from an experimental intervention study, conducted in a small sample of 
African American women, showed significant reductions in negative urgency pre to post 
treatment via an emotion modulation intervention (e.g., teaching adaptive emotion regulation 
strategies, identifying distraction strategies; Weiss et al., 2015). Additionally, clinicians could 
target lack of premeditation through organization and cognitive remediation training, and teach 
clients how to break tasks down into manageable steps. What is most notable about potential 
means of intervening upon impulsive personality is their relative ease of implementation and the 
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potential for broad effects on a wide range of risk-taking behaviors and disorders. Such 
therapeutic techniques have been feasibly incorporated into school-based treatment (Zapolski 
and Smith, 2016), and thus, can likely be easily incorporated into other treatment settings.  
 Given the large body of research establishing impulsive personality as a risk factor for 
substance use (e.g., Littlefield et al., 2012; Guller et al., 2015) and related disorders (e.g., Cyders 
et al., in press), it is somewhat surprising that there are limited data extending such findings to 
clinical practice in a systematic way. Many of the reviewed studies did not intend to study or 
change impulsive personality throughout treatment and only assessed impulsive personality as a 
way to characterize the participants. The literature in this area is ever expanding; thus, it may 
have been previously premature to extend findings to clinical practice. However, given 
increasing SUD prevalence and related deaths in the United States and what we feel is adequate 
feasibility evidence for targeting impulsive personality in treatment, we recommend a purposeful 
empirical approach to develop and test the effectiveness of impulsive personality targeted 
treatments in reducing substance use and related factors. Further, given the transdiagnostic role 
of impulsive personality, interventions targeting impulsivity personality have the potential for 
widespread benefits across multiple clinical problems and disorders. The UPPS-P model of 
impulsive personality is a tool that can be easily administered in clinical practice and has been 
validated in short form (Cyders et al., 2014), multiple languages (e.g., Kämpfe and Mitte, 2009; 
Verdejo-Garcia et al., 2010; Billieux et al., 2012), and child and adolescent samples (d’Acremont 
and Van der Linden, 2005; Zapolski et al., 2010b). Further, the UPPS-P is likely less subject to 
self-report bias, particularly social desirability, than measures of substance use. Overall, we 
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suggest that the measurement and targeting of impulsive personality traits into SUD treatment 
has strong potential to improve clinical outcomes.  
Although the present findings add greatly to the substance use treatment and impulsive 
personality literature, there are some limitations to discuss. First, it is possible that, due to factors 
such as limited sample size and the “file drawer problem”, the true effect was not detected. We 
were surprised to find that so few studies had examined the role of impulsive personality in SUD 
psychotherapy and that many of these studies had quite small sample sizes. We see our 
quantitative review as important in synthesizing this work in order to better determine how 
impulsive personality might influence and be influenced by SUD psychotherapy. This review 
allows for more robust findings than any of these previous studies in isolation and suggests 
future work in this area. Also, findings may not generalize to demographics not examined by 
current literature. One limitation that may impact the interpretation of the relationship between 
pre-treatment impulsive personality and SUD treatment outcomes is that the substance use 
outcome measures varied between studies, including abstinence vs. relapse and drug use 
severity, and the present study was underpowered to examine substance use outcome as a 
moderator. We were also unable to examine time to treatment follow-up as a potential 
moderator, which should be done in the future since as time progresses following substance use 
treatment, so does the likelihood of substance use relapse (or increases in substance use) (e.g., 
Brecht and Herbeck, 2014). In addition, due to the nature of the meta-analytic method and 
available studies, there were no comparison groups, thus limiting any assumptions regarding if 
observed changes in impulsive personality traits was due specifically to treatment. Previously 
reported changes in impulsive personality traits in absence of treatment (e.g., Cyders, et al., 
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2009) are smaller than reported here, suggesting that treatment could be reducing these 
tendencies. Regardless of the reason for the change (whether due to treatment or natural 
fluctuations), the changes were quite small. Another limitation that affects the interpretation of 
findings is the operationalization of substance use treatment. We only included studies that 
utilized professional-led SUD psychotherapy treatment, thus excluding pharmacological or peer-
led treatments. The present meta-analysis did not examine treatment completion as a study 
outcome, which could be an important mechanism by which impulsivity decreases treatment 
success (e.g., Loree et al., 2015). Additionally, the present study did not examine the relationship 
between behavioral impulsivity (e.g., Delay Discounting) and substance use treatment outcomes. 
Evidence suggests behavioral impulsivity is related to substance use treatment outcomes (e.g., 
Stevens et al., 2014); however, impulsive personality traits have a small relationship with 
behavioral measures of impulsivity (r = 0.10), and thus likely represents a unique construct. 
Although clarification of the relationship between behavioral impulsivity and SUD treatment 
outcome is likely important, it is beyond the focus of the present meta-analysis.  
5.0 Conclusions 
In conclusion, the current findings suggest that 1) lack of premeditation and negative 
urgency are related to poorer SUD psychotherapy treatment outcomes and 2) although negative 
urgency and sensation seeking are decreasing during SUD psychotherapy, the magnitude of the 
change is quite small, which could increase risk for relapse. Overall, we suggest that the 
measurement and targeting of impulsive personality traits in psychotherapy has strong potential 
to improve clinical outcomes across SUDs and a wide range of clinical problems and disorders. 
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Figure 2.   
Excluded for Study Aims 1 and 2 
n = 1824; no SUD psychotherapy 
administered  
n = 67; no pre-treatment measure of  
impulsive personality 
Study Aim 1 Final 
Sample Size 
n = 6 
Study Aim 2 Final  
Sample Size 
n = 10   
Initial Literature Review 
n = 1931 
(Including 7 conference abstracts) 
n = 6 received data 
n = 6 Studies Included 
n =20 Studies contacted for 
data (6 same author) 
n = 6 Studies included  
n = 8 Studies contacted for  
pre-post correlation  
n = 0 received data 
n = 40 
Study Aim 2 Study Aim 1 
n = 26 excluded, no post-
treatment measure of         
impulsive personality 
n = 14 excluded, 
no substance use  
outcome 
n = 6 excluded, 
did not map onto    
UPPS-P traits 
n = 4 excluded, did not 
map onto UPPS-P traits 
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Figure Legends 
 
Figure 1: 1) High UPPS-P impulsive personality imparts risk for pre-treatment substance use; 2) 
UPPS-P impulsive personality may also serve as a risk factor for poor treatment outcomes, with 
individuals higher on these traits showing less substance use change pre- to post-treatment; 3) 
changes in UPPS-P impulsive personality could be one way by which substance use changes pre- 
to post-treatment, with those showing the greatest reductions in UPPS-P traits also most likely to 
show reductions in substance use pre- to post-treatment; and 4) the risk of UPPS-P impulsive 
personality of pre-treatment substance use occurs through mechanisms, such as self-efficacy, 
motives, and expectancies.  Dotted line: Post-treatment, individuals may be left with impulsive 
tendencies that impart risk for subsequent substance use or relapse. 
 
Figure 2: Study Inclusion and Exclusion. 
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Table 1.  
 Study aim one: Individual study characteristics 
 
Note. CUD = Cannabis Use Disorder; AUD = Alcohol Use Disorder; OUD = Opiate Use Disorder; CM = 
Contingency Management; MI = Motivational Interviewing; CBT = Cognitive Behavioral Therapy; RAPI = Rutgers 
Alcohol Problem Index; BIS = Barrett Impulsiveness Scale-11; I7 = Eysenck’s Impulsivity Scale; Length of 
treatment represents estimate based on average days per study; NUR= Negative Urgency; PRE= Lack of 
Premeditation; † Age and gender based on N = 458; ††Age and gender based on N = 94
Study N 
Mean 
Age 
(SD) 
% 
Female 
Sample 
type 
Diagnosis 
of 
Sample 
Treatment 
Administered 
Substance 
Use 
Measure 
Impulsive 
Personality 
Measure 
UPPS-P 
Trait(s) 
Assessed 
Cimini 
et al., 
2009† 
137 
18.8 
(0.79) 
38 
Mandated 
College 
Students 
Alcohol 
Violation 
1) Brief MI 
2) Brief MI and 
peer theater* 
1) RAPI  
2) Drinks 
per week* 
UPPS-P 
negative 
urgency 
NUR 
Evren 
et al., 
2012 
102 
44.98 
(9.07) 
0 
Adult 
Inpatient 
AUD 
CBT-based 
program 
Abstinent 
versus 
Slip/Relapse 
BIS-11 
NUR, 
PRE 
Evren 
et al., 
2014 
52 
31.07 
(8.08) 
0 
Adult 
Inpatient 
OUD 
CBT plus 
buprenorphine 
naloxone 
combination 
Abstinent 
versus 
Slip/Relapse 
BIS-11 
NUR, 
PRE 
Müller 
et al., 
2008 
146 
41 
(8.3) 
25.34 
Adult 
Inpatient 
AUD 
Psychosocial 
treatment program 
with motivational 
counseling 
Abstinent 
versus 
Slip/Relapse 
I7 
PRE 
Peters 
et al., 
2013 
93 
26.1 
(7.5) 
14 
Adult 
Outpatient 
CUD 
1) CBT, 2) CBT 
and CM for 
adherence, 3) CM 
for abstinence, 
4) CBT and CM 
for abstinence* 
Percent 
days 
abstinent 
BIS-11 
NUR, 
PRE 
Staiger 
et al., 
2014 
144 
32.5 
(6.8) 
33 
Adult 
Inpatient 
Poly SUD 
Emotion 
regulation, 
interpersonal skills, 
mindfulness 
Drug use 
severity 
I7  
PRE 
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Table 2. 
Study aim two: Individual sample characteristics  
Note. AUD = Alcohol Use Disorder; CUD = Cannabis Use Disorder; BPD = Borderline Personality Disorder; MI = 
Motivational Interviewing; CBT = Cognitive Behavioral Therapy; RP = Relapse Prevention; AA/NA = Alcoholics 
Anonymous/Narcotics Anonymous; DBT = Dialectical Behavioral Therapy; BIS = Barrett Impulsiveness Scale 11; 
I7 = Eysenck’s Impulsivity Scale; DERS = Difficulties in Emotion Regulation; SURPS = Substance Use Risk 
Profile Scale; Length of treatment represents estimate based on average days per study; NUR= Negative Urgency; 
PRE= Lack of Premeditation; PER = Lack of Perseverance; SS = Sensation Seeking; PUR = Positive Urgency a 
Pre/post correlations reported for impulsive personality; † Descriptive statistics based on sample of N = 27 
 
Study N 
Mean 
Age 
(SD) 
% 
Fem
ale 
Sample type 
Diagnosis of 
Sample 
Treatment 
Administered 
Impulsive 
Personality 
Measure 
UPPS-P 
Trait(s) 
Assessed 
Aklin et al., 
2009 
4
1 
.38 
(10.3) 
17 
Adult 
Inpatients 
SUD 
AA/NA, RP, 
Functional Analysis 
I7 
Impulsivene
ss 
PRE 
Axelrod et 
al., 2011† 
1
5 
38  100 
Adult 
Outpatient 
SUD and BPD DBT 
DERS 
Impulse 
Control 
Scale 
NUR 
Crawley, 
2015 
2
6
4 
16.19 0 
Detained and 
Inpatient 
Adolescents 
SUD CBT treatment TCU-ASAP 
NUR, PRE, 
PUR 
Dib-
Goncalves et 
al., 2014 a 
2
6 
31.9 
(6.6) 
16 
Adult 
Inpatients 
Cocaine UD 
1. MI 
2. MI and chess 
practice 
BIS-11 
NUR, PRE 
Irwin and 
Stoner, 1991 
1
5 
29.1 
(8.8) 
100 
Adult 
Inpatient 
SUD 
AA/NA, individual 
and group treatment, 
skill building 
Personality 
Research 
Form 
PRE 
Jones et al., 
2011a 
5 
37.6 
(3.4) 
40 
Adult 
Outpatient 
AUD and/or 
CUD + 
Bipolar 
Disorder 
MI and CBT BIS-11 
NUR, PRE 
Kazemi et 
al., 2014 
1
4
7 
18.3 (.5) 41 
Mandated 
College 
Students 
Alcohol 
Violation 
MI SURPS 
SS 
Littlefield et 
al., 2015a 
4
3 
35 60 
Adult 
Inpatient 
SUD DBT, MI, AA UPPS-P 
NUR, PRE, 
PER, PUR, 
SS 
Maddox, 
2011 
1
4 
44 (9.4) NP 
Adult 
Outpatient 
SUD 
Mindfulness-based 
RP 
UPPS-P 
NUR, PRE, 
PER, PUR, 
SS 
Piedmont 
and 
Ciarrocchi, 
1999a 
9
9 
35 40 
Adult 
Outpatient 
SUD 
Skill building, 
individual and group 
counseling, AA/NA 
NEO-PI-R 
NUR, PRE, 
PER, SS 
